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1. INTRODUCTION

On July 10, 2003, the Federal Communications Commission (FCC) adopted new rules requiring wireless
manufacturers and service providers to provide digital wireless phones that are compatible with hearing
aids. The FCC has modified the exemption for wireless phones under the Hearing Aid Compatibility Act of
1998 (HAC Act) in WT Docket 01-309 RM-8658" to extend the benefits of wireless telecommunications to
individuals with hearing disabilities. These benefits encompass business, social and emergency
communications, which increase the value of the wireless network for everyone. An estimated more than
10% of the population in the United States show signs of hearing impairment and of that fraction, almost
80% use hearing aids. Approximately 500 million people worldwide suffer from hearing loss.

Compatibility Tests Involved:

The standard calls for wireless communications devices to be measured for:
= RF Electric-field emissions
RF Magnetic-field emissions
T-coil mode, magnetic-signal strength in the audio band
T-coil mode, magnetic-signal frequency response through the audio band
T-coil mode, magnetic-signal and noise articulation index

The hearing aid must be measured for:
= RF immunity in microphone mode
=  RF immunity in T-coil mode

In the following tests and results, this report includes the evaluation for a wireless communications
device.

Figure 1-1 Hearing Aid in-vitu

' FCC Rule & Order, WT Docket 01-309 RM-8658
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2. TEST SITE LOCATION

2.1 INTRODUCTION
The map at the right shows the location of the PCTEST BaTHoR
LABORATORY in Columbia, Maryland. It is in proximity to
the FCC Laboratory, the Baltimore-Washington
International (BWI) airport, the city of Baltimore and
Washington, DC (See Figure 2).

These measurement tests were conducted at the PCTEST
Engineering Laboratory, Inc. facility in New Concept
Business Park, Guilford Industrial Park, Columbia,
Maryland. The site address is 6660-B Dobbin Road,
Columbia, MD 21045. The test site is one of the highest
points in the Columbia area with an elevation of 390 feet

above mean sea level. The site coordinates are 39° 11’15” il /

N latitude and 76° 49’ 38” W longitude. The facility is 1.5 Figure 2-1

miles North of the FCC laboratory, and the ambient signal Map of the Greater Baltimore and Metropolitan
and ambient signal strength are approximately equal to Washinaton N C area

those of the FCC laboratory. There are no FM or TV transmitters within 15 miles of the site. The detailed
description of the measurement facility was found to be in compliance with the requirements of § 2.948
according to ANSI C63.4 on January 27, 2006 and Industry Canada.

2.2 Test Facility / Accreditations:

Measurements were performed at an independent accredited PCTEST Engineering Lab located in

Columbia, MD 21045, U.S.A.

e PCTEST Lab is accredited to ISO 17025-2005 by the American Association for
Laboratory Accreditation (A2LA) in Specific Absorption Rate (SAR) testing,
Hearing-Aid Compatibility (HAC), CTIA Test Plans, and wireless testing for FCC
and Industry Canada Rules.

e PCTEST Lab is accredited to ISO 17025 by U.S. National Institute of Standards
and Technology (NIST) under the National Voluntary Laboratory Accreditation
Program (NVLAP Lab code: 100431-0) in EMC, FCC and Telecommunications.

e PCTEST facility is an FCC registered (PCTEST Reg. No. 90864) test facility with
the site description report on file and has met all the requirements specified in
Section 2.948 of the FCC Rules and Industry Canada (IC-2451).

e PCTEST Lab is a recognized U.S. Conformity Assessment Body (CAB) in EMC
and R&TTE (n.b. 0982) under the U.S.-EU Mutual Recognition Agreement
(MRA).

nlla) e PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to

b g ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all

Lol scopes of FCC Rules and all Industry Canada Standards (RSS).

e PCTEST facility is an IC registered (IC-2451) test laboratory with the site
description on file at Industry Canada.

e PCTEST is a CTIA Authorized Test Laboratory (CATL) for AMPS and CDMA,
and EvDO mobile phones.

e PCTEST is a CTIA Authorized Test Laboratory (CATL) for Over-the-Air (OTA)
Antenna Performance testing for AMPS, CDMA, GSM, GPRS, EGPRS, UMTS
(W-CDMA), CDMA 1xEVDO Data, CDMA 1xRTT Data.
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3. EUT DESCRIPTION

FCC ID: A3LSGHT339

Manufacturer: Samsung Electronics, Co. Ltd.
18600 Broadwick St.
Rancho Dominguez, CA 90220
United States

Trade Name: Samsung

Model(s): SGH-T339

Serial Number: AF-007-D

Tx Frequencies: 824.20 - 848.80 MHz (Cellular GSM)

1850.20 - 1909.80 MHz (GSM PCS)

Antenna Configurations: Internal Antenna

Maximum Conducted

Power (EMC/SAR): 32.7 dBm (GSM850), 29.4 dBm (GSM1900)
Maximum Conducted

Power (HAC): 32.7 dBm (GSM850), 29.4 dBm (GSM1900)

HAC Test Configurations:  GSM850, 128, 190, 251, BT Off
PCS GSM, 512, 661, 810, BT Off

FCC Classification: Licensed Transmitter Held to Ear (PCE)
EUT Type: 850/1900 GSM/GPRS Phone with Bluetooth and WLAN

GSM
128 | 326
190 | 325
251 32.7
512 | 29.4
PCS 661 29.3
810 29
Table 3-1

EUT Conducted Powers

Note 1: WLAN 2.4GHz falls under Part 15 and is not currently under the scope of 20.19,
and is therefore not included/applicable to this HAC report.

Note 2: Bluetooth does not co-transmit in a held-to-ear profile with GSM mode.
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4. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

. RF EMISSIONS

The ANSI Standard presents performance requirements for acceptable interoperability of hearing aids
with wireless communications devices. When these parameters are met, a hearing aid operates
acceptably in close proximity to a wireless communications device.

(0F:1(-Te [o]3Y Telephone RF Parameters
E-field emissions H-field emissions
Near field Category cw cw
dB(V/m) dB(A/m)

| f < 960 MHz |
| M1 | 561061+05xAWF || 56t010.6+0.5xAWF |
| M2 | 51t056+05xAWF ||  0.61056+0.5x AWF |
| M3 | 46t051+05xAWF ||  —4.41006+0.5xAWF |
| M4 | <46+ 0.5 x AWF | <-4.4+0.5x AWF |
| f > 960 MHz |
| M1 | 46t051+05xAWF ||  —441006+0.5xAWF |
| M2 | 41t046+05xAWF || -9.410-44+05xAWF |
| M3 | 36t041+05xAWF || -14410-9.4 +05XAWF |
| M4 | <36+ 0.5 x AWF | <-14.4 + 0.5 x AWF |

Table 4-1

v3.12 [2]

Hearing aid and WD near-field categories as defined in ANSI C63.19-2006

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard Technology Weighing Factor
| TUTIP1U3GPP |  UMTS (WCDMA) || 0 |
| 1S-95 | CDMA | 0 |
| iDEN™ | TDMA (22and 11 Hz) || 0 |
| JSTD-007 |  GSM(217Hz) || -5 |

Table 4-2

Articulation Weighting Factors
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy +6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity 1+ 0.2 dB in air (rotation around probe axis) .I.Fi re 5-1
+ 0.4 dB in air (rotation normal to probe axis) E-fi IdgF
Dynamic Range 2 V/m to > 1000 V/m e Prgi‘zSpace

(M3 or better device readings fall well below diode
compression point)
Linearity: +0.2dB
Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

H3DV6 H-Field Probe Description
Construction: Three concentric loop sensors with 3.8 mm loop diameters

Resistively loaded detector diodes for linear response
Built-in shielding against static charges

Frequency: 200 MHz to 3 GHz (absolute accuracy + 6.0%, k=2);
Output linearized
Directivity: + 0.25 dB (spherical isotropy error)
Dynamic Range: 10 mA/mto 2 A/m at 1 GHz 3
(M3 or better device readings fall well below diode Figure 5-2
compression point) H-Field Free-space
Dimensions: Overall length: 330 mm (Tip: 40 mm) Probe

Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

E-Field < 10% at 3 GHz (for plane wave)
Interference:

Probe Tip Description

HAC field measurements take place in the close near field with high gradients. Increasing the measuring
distance from the source will generally decrease the measured field values (in case of the validation
dipole approx. 10% per mm).

Magnetic field sensors are measuring the integral of the H-field across their sensor area surrounded by
the loop. They are calibrated in a precise, homogeneous field. When measuring a gradient field, the result
will be very close to the field in the center of the loop which is equivalent to the value of a homogeneous
field equivalent to the center value. But it will be different from the field at the border of the loop.
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Consequently, two sensors with different loop diameters - both calibrated ideally - would give different
results when measuring from the edge of the probe sensor elements. The behavior for electrically small
E-field sensors is equivalent.

The magnetic field loops of the H3D probes are concentric, with the center 3mm from the tip for H3DV6.
Their radius is 1.9mm.

The electric field probes have a more irregular internal geometry because it is physically not possible to

have the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

ER3D ET3D/ES3D/EX3D

(seen from back) (seen from front)

The antistatic shielding inside the probe is connected to the probe connector case.

Instrumentation Chain

Equation 1
Conversion of Connector Voltage u; to E-Field E;

£ /\ ui+ ? - CF)(DCP)
/ Norm; «ConvF

whereby

E: electric field in Vim

1 voltage of channel i at the connector in uV
Normy: sensitivity of channel i in uWi(Wim)*

ConvF: enhancement factor in liquid (ConvF=1 for Air)
DCP: diode compression point in uV

CF: signal crest factor (peak power/average power)

Conditions of Calibration

Eelas for Offset

Iemsureasot

(05 Thie ed ool
10Ka K¥ Tham: Vebed
3 . hat
{1 s .

— i

—_ " Differenrial Araplifier
00K . L e Aroplifier
a =] (Brm Currene < 100 £4)
= =
= =
= =

Pleass note:
*  alower input impedance of the amplifier will result in different sensitivity factors Norm, and DCP
* larger bias currents will cause higher offset
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Probe Response to Frequency

The E-field sensors have inherently a very flat frequency response. They are calibrated with a number of
frequencies resulting in a common calibration factor, with the frequency behavior documented in the
calibration certificate (See also below).

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)

— -—

Frequancy response [normalized)
s 2 :

or

08—

o5 | ‘ .- e
o 500 1000 1500 2000 2500 3000
1]MHz]

—y —e—TEM Rz
—  —TEM —mR2
Uncertainty of Frequency Responss of E-fleld: £ 6.3% (k=2)

Figure 5-3 E-Field Probe Frequency Response

H-field sensors have a frequency dependent sensitivity which is evaluated for a series of frequencies also
visible in the probe calibration certificate. The calibration factors result from a fitting algorithm. The proper
conversion is calculated by the DASY4 software depending on the frequency setting in the procedure.
See below for H-field frequency response:

Frequency Response of H-Field
(TEM-Cell:ifi110, Waveguide R22)

Frequency response (normalized)

0 500 1000 1500 2000 2500 3000

| £[MHz]
| — —-TEM &Rz
| —u ——TEM  -@-R2Z |

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Figure 5-4 H-Field Probe Frequency Response
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Conversion to Peak

Peak is defined as Peak Envelope Power. All raw measurements from the HAC measurement system are
RMS values. The DASY4 system incorporates the crest factor of the signal in the computation of the RMS
values (See Equation 1). Although the software also has capability to estimate the peak field by applying
a square root of crest factor value to the readings, the probe modulation factor was applied manually
instead per C63.19 in the measurement tables in this report. The equation to convert the raw
measurements in the data tables are:

Peak Field = 20-log (Raw - PMF)
Where:

Peak Field = Peak field (in dBV/m or dBA/m)
Raw = Raw field measurement from the measurement system (in V/m or A/m).
PMF = Probe Modulation Factor (in linear units).

SPEAG Robotic System

E-field and H-field measurements are performed using the DASY4 automated dosimetric assessment
system. The DASY4 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland
and consists of high precision robotics system (Staubli), robot controller, Pentium 4 computer, near-
field probe, probe alignment sensor, and the HAC phantom. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum
electromagnetic field (EMF).

Figure 5-5
SPEAG Robotic System

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control used to drive the robot motors. The PC consists of the Gateway Pentium 4 2.53 GHz
computer with Windows XP system and RF Measurement Software DASY4 v4.5 (with HAC
Extension), A/D interface card, monitor, mouse, and keyboard. The Staubli Robot is connected to the
cell controller to allow software manipulation of the robot. A data acquisition electronic (DAE) circuit
that performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler
(EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.
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System Electronics

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel
and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic
unit. Transmission to the PC-card is accomplished through an optical downlink for data and status
information and an optical uplink for commands and clock lines. The mechanical probe mounting
device includes two different sensor systems for frontal and sidewise probe contacts. They are also
used for mechanical surface detection and probe collision detection. The robot uses its own controller
with a built in VME-bus computer.

Figure 5-6

SPEAG Robotic System Diagram

DASY4 Instrumentation Chain

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input
signal, the diode type and the DC-transmission factor from the diode to the evaluation electronics.
If the exciting field is pulsed, the crest factor of the signal must be known to correctly compensate
for peak power. The formula for each channel can be given as:

with V]
I
ef

dep;

cf
dep;

Vi=U;+ U7

= compensated signal of channel i

= mput signal of channel 1
= crest factor of exciting field
= diode compression point

1=x

, &)

=X, ¥, z)
DASY parameter)
DASY parameter)

—
i

o
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From the compensated input signals the primary field data for each channel ean be evaluated:

. f Vi
E-— hE].d]]rObeb B E: = ]ll’l m
2
H — fieldprobes : H; = v,,[— 40 + R“”: +ainf

with V; = compensated signal of channel i ii==x v 2

Norm; = sensor sensitivity of channel 1 i==xv 2

Iu"n.-",-'“["‘\.-"f.-’rnjﬂ for E-field Probes

C'onvF = sensitivity enhancement in solution

(e 3F = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

E; = electric field strength of channel 1 in V/m

H; = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

Ei: = ‘l,.' E; + Eg + E:‘,‘

The primary field data are used to calculate the derived field units.

The measurement/integration time per point, as specified by the system manufacturer is >500
ms.

The signal response time is evaluated as the time required by the system to reach 90% of the
expected final value after an on/off switch of the power source with an integration time of 500 ms
and a probe response time of <5 ms. In the current implementation, DASY4 waits longer than 100
ms after having reached the grid point before starting a measurement, i.e., the response time
uncertainty is negligible.

If the device under test does not emit a CW signal, the integration time applied to measure the
electric field at a specific point may introduce additional uncertainties due to the discretization.
The tolerances for the different systems had the worst-case of 2.6%.
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6. TEST PROCEDURE

. RF EMISSIONS

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
v

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

. > ] Rescan for E or H-Field,
Identify exclusion area and
: . as needed
then identify and record
maximum reading for Per Section 4.3.1.2.2 (11)
remaining area in V/m or
A/m 7'y

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &

7.2
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Test Setup

ScmxSem

TtEst r— i
Reference . _—
Plane
\Cenm Line h{e:mr{
Plane
. Figure 6-2
Figure 6-1 HAC Phantom

E/H-Field Emissions Test Setup Diagram (See Test

Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

The following illustrate a typical RF emissions test scan over a wireless communications device:

1.

Proper operation of the field probe, probe measurement system, other instrumentation, and the
positioning system was confirmed.

2. WD is positioned in its intended test position, acoustic output point of the device perpendicular to
the field probe.

3. The WD operation for maximum rated RF output power was configured and confirmed with the
base station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery was ensured to be fully charged before each test.

4. The center sub-grid was centered over the center of the acoustic output (also audio band
magnetic output, if applicable). The WD audio output was positioned tangent (as physically
possible) to the measurement plane.

5. A surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the HAC Phantom.

6. The measurement system measured the field strength at the reference location.

7. Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 1 cm from
the probe elements to the WD. A 360° rotation about the azimuth axis at the maximum
interpolated position was measured. For the worst-case condition, the peak reading from this
rotation was used in re-evaluating the HAC category.

8. The system performed a drift evaluation by measuring the field at the reference location.

9. Steps 1-8 were done for both the E and H-Field measurements.
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7. SYSTEM CHECK

. System Check Parameters

The input signal was an un-modulated continuous wave. The following points were taken into
consideration in performing this check:

»  Average Input Power P = 100mW RMS (20dBm RMS) after adjustment for return loss

*  The test fixture must meet the 2 wavelength separation criterion

*  The proper measurement of the 1 cm probe to dipole separation, which is measured from top surface
of the dipole to the calibration reference point of the sensor, defined by the probe manufacturer is
shown in the following diagram:

E-field probe
Housing

Manufactures
Probe Calibration
1cm

Reference point l
Top surface of dipole

Dipole
arm Center of dipole

Figure 7-1
Separation Distance from Dipole to Field Probe

RF power was recorded using both an average reading meter and a peak reading meter. Readings of the
probe are provided by the measurement system.

To assure proper operation of the near-field measurement probe the input power to the dipole shall be
commensurate with the full rated output power of the wireless device (e.g. - for a cellular phone wireless
device the average peak antenna input power will be on the order of 100mW (i.e. - 20dBm) RMS after
adjustment for any mismatch.

Il. Validation Procedure

A dipole antenna meeting the requirements given in C63.19 was placed in the position normally occupied
by the WD.

The length of the dipole was scanned with both E-field and H-field probes and the maximum values for
each were recorded.

Measurement of CW
Using the near-field measurement system, scan the antenna over the radiating dipole and record the

greatest field reading observed. Due to the nature of E-fields about free-space dipoles, the two E-field
peaks measured over the dipole are averaged to compensate for non-parallelity of the setup (see
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manufacturer method on dipole calibration certificates, page 2). Field strength measurements shall be
made only when the probe is stationary.

RF power was recorded using both an average and a peak power reading meter.

Sond - Directional Coupler /' Sgd Directioral Coupler
Generator wTpitier Arrplifier
Generator \

Power Meter

Reference Power Meter
. Reference
Figure 7-2 Figure 7-3

Setup for Desired Output Power to Dipole Setup to Dipole

Using this setup configuration, the signal generator was adjusted for the desired output power (100mW)
at a specified frequency. The reference power from the coupled port of the directional coupler is
recorded. Next, the output cable is connected to the reference dipole, as shown in Figure 7-3.

The input signal level was adjusted until the reference power from the coupled port of the directional
coupler was the same as previously recorded, to compensate for the impedance mismatch between the
output cable and the reference dipole. To assure proper operation of the near-field measurement probe
the input power to the reference dipole was verified to the full rated output power of the wireless device.
The dipole was secured in a holder in a manner to meet the 20 dB reflection. The near-field measurement
probe was positioned over the dipole. The antenna was scanned over the appropriate sized area to cover
the dipole from end to end. SPEAG uses 2D interpolation algorithms between the measured points.
Please see below two dimensional plots showing that the interpolated values interpolate smoothly
between 5mm steps for a free-space RF dipole:

e / _r_:_:_a_h\
" i _-."Illr \.\
Figure 7-4 . . Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis

B 0]
Sl kg X

H (.2 00) Interpolated H (wy.z60)
3 Skt A i

L2 ! ! ! | 1 M
+ | ! ! | 1 -

M | | | | 1 4 ot

ofte 0002 o0 a0 0doe Ao 8 ofs enm 0ot 0oz 0oGs 0o ofos GO DM 06 oG oW odx

Figure 7-6 Figure 7-7
2-D Raw Data from scan along transverse axis 2-D Interpolated points from scan along transverse axis
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lll. System Check Results

Validation Results

Frequency Input E-field Ta.rget %
(MHz) Power Result Field Deviation
(dBm) (V/m) (V/m)
835 20.0 153.5 167.3 -8.2%
1880 20.0 128.3 134.6 -4.7%
Frequency Input H-field Ta.rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.485 0.454 6.8%
1880 20.0 0.446 0.451 -1.1%
Electric: Field Magnetic Field

Proke Probe

1 cm to top edge of
+ dipole element

Dipole
RF e RF Amplif Dual Directional Coupl
Signal Generator Il er —‘ ua Irectiona aupler
RF
Power Meter
Figure 7-8
System Check Setup
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8. MODULATION FACTOR

A calibration was made of the modulation response of the probe and its instrumentation chain. This
calibration was performed with the field probe, attached to its instrumentation. The response of the probe
system to a CW field at the frequency of interest is compared to its response to a modulated signal with
equal peak amplitude to that of a CW signal. The field level of the test signals are ensured to be more
than 10 dB above the ambient level and the noise floor of the instrumentation being used. The ratio of the
CW reading to that taken with a modulated reading was applied to the DUT measurements.

All voice modes for this device have been investigated in this section of the report.

This was done using the following procedure:

1.

2.

6.

7.

The probe was illuminated with a CW signal at the intended measurement frequency and
wireless device power.

The probe was positioned at the field maxima over the dipole antenna (determined after an
area scan over the dipole) illuminated with the CW signal.

The reading of the probe measurement system of the CW signal at the maximum point was
recorded.

Using a Spectrum Analyzer, the modulated signal adjusted with the same peak level of the
CW signal was determined.

The probe measurement system reading was recorded with the modulated signal. The
appropriate system crest factors for the modulation type were configured in the software to
the system measurements.

The ratio of the CW reading to modulated signal reading is the probe modulation factor (PMF)
for the modulation and field probe combination. This was repeated for 80% AM.

Steps 1-6 were repeated at all frequency bands and for both E and H field probes.

The modulation factors obtained were applied to readings taken of the actual wireless device, in order to
obtain an accurate peak field reading using the formula:

Peak = 20 - log (Raw - PMF)

Modulation Factors:

Peak . . E-Field H-Field
f (MHz) Power Protocol Snie b Modulation | Modulation
(Vim) (Alm)
(dBm) Factor Factor
835 33.0 AM 592.9 1.955 1.271 1.077
835 33.0 GSM 262 0.9825 2.877 2.144
835 33.0 Ccw 753.7 2.106
1880 30.0 AM 297.8 1.224 1.322 1.121
1880 30.0 GSM 140.5 0.6129 2.803 2.239
1880 30.0 Ccw 393.8 1.372
Figure 8-1
Modulation Factors
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Spectrum Analyzer Plots of ESG-D Signal used for PMF measurements:

Figure 8-2 GSM850 CW Signal
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Figure 8-3 GSM850 80% AM Signal

Agilent L Freq/Channel Agilent Freq/Channel
ESG-D GSM350 Mkrl 2667 ms Center Freq CH Mkrl  16.9 ms
Egiasks dBnm Atten 40 dB 32.49 dBm || o W gzgkﬁ dBn Atten 35 dB 2982 Bl conter Freq
1 1 1.38000000 GHz|
Log Log &
10 Start Freq 9
dB/ $36.600000 MHz 4B/ Start Freq
Offst 0ffst 1. Hz|
1.2 19
4B Stop Freq -
836.600080 MHz Stop Freq
GHz]
CF Step
1. MHz| CF Step
Lgfv Ruto Mar] 1.00060069 Mz
|Ruta Man
Yl 52 Freq Offset s W
83 FC = Y 0. He 53 rC | Freq Offset
AR o 006000600 Hz
£(F): .
FTun Signal Track ..
0n 0ff | Signal Track
IUn Off|
Center 836,608 § MHz Span 8 Hz [ scale Typsl
Res BH 1 MHz UBH 1 MHz Swesp 28 ms (501 pts) Center 1.88 GHz Soan @ Hz ), o ‘”Ein
Res BH 1 MHz VBH 1 MHz Sweep 20 ms (401 pts) ]
- : ]
Figure 8-4 GSM850 Signal : :
9 g Figure 8-5 PCS CW Signal
i Agilent Freq/Channel ¢ Agilent Freq/Channel
ESG-D GSM Mkrl  4.25 ms ESG-D AM Mkrl  18.9 ms
Ref 35 dBm Atten 35 dB 23.75 dBm Center Freq Ref 35 dBm Atten 35 dB 29.79 dBm Center Freq|
Peak X 1.56060606 GHz Pedk . 183000000 GHa
Log Log
5 5 1 1
4B/ Start Freq| dB/ Start Freq|
0ffst L 6Hz] 0ffst L Hz)
18 18
B Stop Freq| B Stop Freq
GHz| GHz]
CF Step| CF Step|
1.06868688 MHz| 1.80000800 MHz|
|Buto Man| |fute Man|
51 W2
gé gg Freq Offset 53 FC | Freq Offset]
0.00000000 Hz 000000000 Hz|
AR AA
Signal Track Signal Track
On Off] On Off]
Center 1.88 GHz Span @ Hz Scale Tpre Center 1.83 GHz Span B Hz Log Scale TVEﬁ
Res BH 1 MHz YBH 1 MHz Sweep 20 ms (481 pts) o =inj Res BH 1 MHz VBH 1 MHz Swesp 28 ms (401 pts) —
] ]

Figure 8-6 PCS GSM Signal

Figure 8-7 PCS 80% AM Signal
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. VERALL MEASUREMENT SUMMARY

A3LSGHT339
SGH-T339
AF-007-D

. E-FIELD EMISSIONS:

Table 9-1
HAC Data Summary for E-field
Conducted . . P FCC Excl
Mode Channel | Backlight |Scan Center| Power at BS FTI':: (I\\/‘/Iri) P&agv';::;d Fgg\',‘,"':)'t MARGIN | RESULT |Blocks per,
(dBm) (dB) 4.4
E-field Emissions
GSM850 128 off Acoustic 32.60 30.75 38.93 48.50 M4 none
GSM850 190 off Acoustic 32.50 30.80 38.95 48.50 M4 none
GSM850 251 off Acoustic 32.70 38.34 40.85 48.50 M4 none
GSM1900| 512 off Acoustic 29.40 21.49 35.60 38.50 M3 none
GSM1900| 661 off Acoustic 29.30 21.00 35.40 38.50 M3 none
GSM1900| 810 off Acoustic 29.00 19.77 34.87 38.50 M3 none
GSM1900| 512 on Acoustic 29.40 22.76 36.10 38.50 M3 none
GSM1900| 512 off T-coil 29.40 22.23 35.89 38.50 M3 none
Figure 9-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHT339
SGH-T339
AF-007-D

Il. H-FIELD EMISSIONS:

Table 9-2
HAC Data Summary for H-field
Conducted . . . FCC Excl
Mode Channel Backlight [Scan Center| Power at BS ;:‘:a‘llgl') P(?BKAI;::;(’ F(?‘(B::I:':;t MARGIN RESULT |Blocks per
(dBm) (dB) 44

H-field Emissions
GSM850 128 off Acoustic 32.60 0.0938 -13.9 -1.9 M4 none
GSM850 190 off Acoustic 32.50 0.0590 -18.0 -1.9 M4 none
GSM850 251 off Acoustic 32.70 0.0760 -15.8 -1.9 M4 none
GSM1900 512 off Acoustic 29.40 0.0585 -17.7 -11.9 M4 none
GSM1900 661 off Acoustic 29.30 0.0530 -18.5 -11.9 M4 none
GSM1900 810 off Acoustic 29.00 0.0519 -18.7 -11.9 M4 none

Figure 9-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHT339

SGH-T339

AF-007-D

lll. Worst-case Configuration Evaluation

Table 9-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted . . . FCC
Mode | Channel | Backlight |Scan Center| PoweratBS I_TI':I‘: (C‘/’I’?I) P(edaé‘v';:;d F(zg\';l'mm)" MARGIN | RESULT
(dBm) (dB)
Probe Rotation at Worst-Case
GSM1900 512 off Acoustic | 29.40 21.49 35.60 38.50 M3
E(roll)
20 Vim£ 0.7 dB;

70

60

501
g40T
S
> (

30

| e
— ————— ¢+ —4
10
o Y T N Y [
0 50 100 150 200 250 300 350
Deg
Figure 9-3
Worst-Case Probe Rotation about Azimuth axis

* Note: Location of probe rotation is shown in Figure 9-1 or Figure 9-2
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10. EQUIPMENT LIST

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/2007 | Biennial | 10/10/2009 [ 3613A00315
Agilent E4407B ESA Spectrum Analyzer 4/29/2007 Annual 4/28/2008 US39210313
Agilent E4432B ESG-D Series Signal Generator 8/8/2006 Biennial 8/7/2008 US40053896
Agilent E5515C Wireless Communications Test Set 10/6/2006 Biennial 10/5/2008 GB43193972
Agilent E5515C Wireless Communications Test Set 6/8/2007 Biennial 6/8/2009 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/2007 Biennial 8/30/2009 GB41450275
Agilent N4010A Wireless Connectivity Test Set 6/11/2007 Annual 6/11/2008 GB46170464
Rohde & Schwarz CMU200 Base Station Simulator 12/13/2007 | Annual 12/12/2008 109892
Rohde & Schwarz CMU200 Base Station Simulator 5/24/2007 Annual 5/23/2008 836371/079
Rohde & Schwarz CMU200 Base Station Simulator 9/7/2007 Annual 9/6/2008 833855/010
Rohde & Schwarz CMU200 Base Station Simulator 12/6/2007 Annual 12/5/2008 107826
Rohde & Schwarz NRVD Dual Channel Power Meter 12/11/2006 | Biennial | 12/10/2008 101695
Rohde & Schwarz NRVS Power Meter 7/3/2007 Biennial 7/2/2009 835360/079
Rohde & Schwarz NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/2006 | Biennial | 12/20/2008 100155
Rohde & Schwarz NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/2006 | Biennial | 11/27/2008 100004
Rohde & Schwarz NRV-Z53 Power Sensor 7/3/2007 Biennial 7/2/2009 846076/007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 7/18/2006 | Biennial | 7/17/2008 1064
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/2007 | Biennial 1/15/2009 1002
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/18/2006 | Biennial | 7/17/2008 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/17/2006 | Biennial | 7/16/2008 1082
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/2007 | Biennial 1/15/2009 1003
SPEAG DAE3 11/13/2007 | Annual | 11/12/2008 455
SPEAG DAE4 5/25/2007 Annual 5/24/2008 704
SPEAG DAE4 8/29/2007 Annual 8/28/2008 665
SPEAG DAE4 1/30/2008 Annual 1/29/2009 649
SPEAG ER3DV6 Freespace E-field Probe 7/19/2007 Annual 7/18/2008 2353
SPEAG ER3DV6 Freespace E-field Probe 11/20/2007 | Annual | 11/19/2008 2335
SPEAG ER3DV6 Freespace E-field Probe 1/28/2008 Annual 1/27/2009 2332
SPEAG H3DV6 Freespace H-field Probe 7/19/2007 Annual 7/18/2008 6207
SPEAG H3DV6 Freespace H-field Probe 11/20/2007 | Annual | 11/19/2008 6170
SPEAG H3DV6 Freespace H-field Probe 1/28/2008 Annual 1/27/2009 6180
Table 10-1

Equipment List

*Calibration traceable to the National Institute of Standards and Technology (NIST).
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11. MEASUREMENT UNCERTAINTY

Wireless Communications Device Near-Field Measurement
Uncertainty Estimation
Uncertainty Component E)daé? Data Type |Prob. Dist.] Divisor | Unc. (dB) ] Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. < -20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 0.03 *
System Detection Limit 0.05 Tolerance R 1.73 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 0.02 *
Integration Time 0.11 Tolerance R 1.73 0.06 *
Response Time 0.033 Tolerance R 1.73 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 0.06 *
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 *
Power Drift 0.21 Tolerance R 1.73 0.12
Combined Standard Uncertainty (k=1) 0.67 16.6%
Expanded Uncertainty [95% confidence] (k=2) 1.34 32.6%
Expanded Uncertainty [95% confidence] on Field 0.67 16.3%

Table 11-1
Uncertainty Estimation Table

Notes:

1. Test equipments are calibrated according to techniques outlined in NIS81, NIS3003 and NIST Tech Note 1297. All
equipments have traceability according to NIST. Measurement Uncertainties are defined in further detail in NIS 81
and NIST Tech Note 1297 and UKAS M3003.

2. *Uncertainty specifications from Schmidt & Partner Engineering AG (not site specific)

Measurement uncertainty reflects the quality and accuracy of a measured result as compared to the true value. Such
statements are generally required when stating results of measurements so that it is clear to the intended audience
that the results may differ when reproduced by different facilities. Measurement results vary due to the measurement
uncertainty of the instrumentation, measurement technique, and test engineer. Most uncertainties are calculated
using the tolerances of the instrumentation used in the measurement, the measurement setup variability, and the
technique used in performing the test. While not generally included, the variability of the equipment under test also
figures into the overall measurement uncertainty. Another component of the overall uncertainty is based on the
variability of repeated measurements (so-called Type A uncertainty). This may mean that the Hearing Aid immunity
tests may have to be repeated by taking down the test setup and resetting it up so that there are a statistically
significant number of repeat measurements to identify the measurement uncertainty. By combining the repeat
measurement results with that of the instrumentation chain using the technique contained in NIS 81 and NIS 3003,
the overall measurement uncertainty was estimated.
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12. TEST D

A

See following Attached Pages for Test Data.
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Date: 211572008

7\ PCTEST

[FCIMECRIME LARDTATORY, 1ML

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CO835v 3
Serial 1082

Measurement Standard: DASYE (Hoh Frecision Azzeszsment]
DASYS Configuration :

Probe: ERI DG - SM!I34: Calibrated: 11202007
Senzor-Suface : Dmm (Fix Suface)

Electronics: DAEY SabhT; Calibrated : 5292007
Phartorm: HAC; Type: 30 HAC PIT BA;
Meazurerment S0 DASYS, VAT Build 53;

B35NHz, 100mW/20dBm/Hearing Aid Compatibility Test {d41x361x1):

M easlrement grid: dx=amm, dy=5mm
Probe Modulation Factor=1.00
Reference VYalue = 84 .3 Vi, Power Drit=-0.009 dB
Averagevalle of Total {intempalated) = 153.5%iIm

dE
0.000

-6

-1.32

-L.A4u

-4 T

-10.

0dB = 156.0Wim
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PCTEST

Date: 211572008

7\ PCTEST

[FCIMECRIME LARDTATORY, 1ML

Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Twpe: CO1880W3
Serial 1064

Measurement Standard: DASYE (Hoh Frecision Azzeszsment]

DASYS Configuration :

Probe: ERI DG - SM!I34: Calibrated: 11202007
Senzor-Suface : Dmm (Fix Suface)
Electronics: DAEY SabhT; Calibrated : 5292007
Phartorm: HAC; Type: 30 HAC PIT BA;
Meazurerment S0 DASYS, VAT Build 53;

1880NHz, 100mW/20dBm/Hearing Aid Compatibility Test (d1x181x1}):

M easlrement grid: dx=amm, dy=5mm

Frohe Madulation Factar=1.00

Reference Yalue = 147 4 Wim; Power Drit=-0.049dB8
Averagevalle of Total {intempalated) = 128.3%im

© 2008 PCTEST Engineering Laboratory, Inc.
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Date: 21872008

=\ PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CO335 3
Serial 1082

Measurement Standard: 0ASYE (Hogh Precision Aszeszment)
DASYS Configuration:
Probe: HIDWE - SMR1T0; Calibrated: 11202007

Senzor-Surface : Dmm (Fiz Suface)
Electronics: DAEY SnbRA; Calibrated : 5292007

Phartorn: HAC; Type: S0 HAC PO1 BA;
Meazurement S DASYS, W4T Build 53;

B35NMHz, 100mW/20dBm 2/Hearing Aid Compatibility Test {41x361x1):

M easurement grid: dk=5mim, dy=5mm
Probe Modulation Factor=1.00
Reference YWalue = 0,436 Afm; Power Drift=-0.008 dB
Maximum value of Tatal (nterpolated) = 0,485 Afm

dE

-4.02
-8.04
12

161

=201

0dB=0485A/m
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Date: 21872008

7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CO1EE0V3
Serial 1064

Measuremnent Sandard: DASYS [Hgh Frecizsion fssessment]
DASYS Configuration :
Probe: HIDWE - SNE1TD; Calibrated: 11202007

Senzor-Surface : Omm (Fix Suface)

Electronicz: DAEY Sabfa; Calibrated : 5292007
Phantom: HAC; Type: S0 HAC FO1 BA;
Meazurement S0 DASY, W4T Build 53;

18B0ONMHZ, 100mW/20dBm/Hearing Aid Compatibility Test (41x181x1):

M easurement aid: de=5mim, d=5mm
Probe Modulation Factor=1.00
Reference Walle= 0.476 Afm; Power Drift= 0.003 dB
Maximumvalue of Total (rterpolated) = 0446 Afm

dE
0.000

314 ' ‘

-6.28

126

LT

0dB = 044640

© X PCTEST
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EENING LAaEJRATON

E/\/PC TEST

PCTEST Hearir;g-.ﬂid Cumpatihilui.ty Facility
DUT: 8GH-T339

Type: 8504900 F5M P hone v Bluetooth
Serial: AF007-D
Backlight off
Dby Cyrcke: 1:8.3

heazurernent Standard : DLSY 4 [High Precizion bezessiment]

DRSS 4 Corfiguration:

# Probe: ER30DWE - ShE335; Calibrated: 112042007
» Senzar-Suface: [FixSuface]

® Electronics: D AE4 SneES; Calibrated: 52292007

» Phantor: HAC; Type: S0 HAC P01 BA,;

» hdeazurement SN DRSY4, w47 Build 53;

High.chHearing Aid Compatibility Test (251=251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field =110.3 Vin
Probe Modulstion Factar = 2.58
Reference Value = 36.1 Yim; Power Dritt = 0071 dB

Hearing Aid Hear Fidd Categony: M4 (AW 5 dB)

Peak E-field in Win
Grid 1| Grid 2 | Grid 3
95.1 |[102.7 [101.6

Grid 4 | Grid 3 | Grid 6
94.2 1103 | 109.2

Grid 7 [ Grid & | Grd 9
86.1 (103.2 |101.9

Drate: 202572003

dB
0.0aD

-1.54
-4.0¥
-1.k1
+4.14

762

pr—

-

0 dB = 110.3%im

© 202 PCTEST
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“h PECTEST'

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-T339
Type: 35001800 G5h Phone v Bluetooth
Serial: AF-007-0
Bachlight o
Duty Swale: {983

Messuem et Starcbnd: DASYS [Hgh Presision Assessmett]
D5 Comfigguration:

+ Probe ER3DNE - SN233E Cllibeabed: 1112082007
& Sensor-Suface [Fio Sufaee]

& Elestronics: DOE SnEa5; Calibrabed 22007

* Plartom: HAC; Type S0 HAC PO1 BA,;

* Mezsurem ent SI: DOSY 4 W4T Buld 53

Low.ch BL on/Hearing Aid Compatibility Test (251x251:21):

Measurement grid: d&«=2mm, dy=2mm
hda<imum walue of peak Total field = 2.8 W'm
Frobe Modulation Fadaor =220
Refarence Walue = 821 Wm; Power Drift= -0.152 dB

Hezring fid Nezr- Field Caegory: M3 (AWVWF -5dB)

Peak Efizld in Wm

Grid 1| Grid2 | Grid 3
40.0 | 29.6 | 27.4

Grid 4| GridS | Grid 6
33.2 | 50.9 510

Grid 7 | Grid g |Gridg
J7.0 | 638 62.7

Drate: 2250002

UH
.
=004
-6, 2&
=047
-lZ.6
-1n.7
0 dB = 63.5%m
& 0% PCTEST
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EEMiMG LAEIRATOR

E)\/PC TEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-T339

Type: 8504900 GEM P hone w Blustooth
Serial; AF007-D
Backlight off
Dty Crcle: 183

easurernent Standard: DASY 4 [High Precsion besessiment]
DS 4 Configuration:

# Probe: H3DWE - SMEATO; Calibrated: 112082007
» Senzor-Surface: [FixSuface]

® Electonics: D AE4 SnERS; Calibrated: /292007
® Phantorn: HAG; Type: S0 HLC P01 BA,;

» hieasuretnent SU: DASY L, 4.7 Build 53;

Low.ch/Hearing Aid Compatibility Test {251:251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Tatal field = 0.201 AMm
Prohe Modulation Factor = 2.14
Reference Yalue = 0.055 &'m; Power Drit =-0.145dB

Hearing Aid Hear Fidd Category: M4 (AWTF 5 dB)

Peak H-field in Afn
Grd 1 |[Grid 2 |Grd 3
0201/0.153|0.106
Grd 4 |Grid 5 |Grid B
0.1970.149|0.105
GHd 7 [Grid § | Grid 9
0.195/0.1450.098

Date: 202502008

113

.mmn I-
194
i
.01
as

463
0dBE = 0201AMm
® 2008 PCTEST
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P:TEET

PCTEST Heenng il Cumpatlhlllty Facility
DUT: SGH-T339

Type: 85001900 GSM Phone w Bluetooth
Serial: AF-007-D
Bachlight off
Doy Cyole: 1083

Messuem et Standad: DOSYS [Hgh Presision Assessmert)
LRsYS Corfiguration:

+ Probe HIDWE - SNE1T0; Calibrabed: 1 12002007
* Sensor-Suface [Fic Suface)

* Elestronics: D0E4 SraED; Calibrabed S2O20T
* Plartom: HAC; Type S0 HAC POY BA;

* Mezsurom et S0 DO5YS W T Buld 55

Low.ch/Hearing Aid Compatibility Test (251:251:1):

Measurement grid: d&=2mm, dy=2mm
hz<imum walue of peak Total field = 0,131 Adm
Frobe Modulation Fador=224
Reference Walue = 0.090 A'm; Power Dritt= -0.152 dB

Hezring Aid Mesr- Field Category: M4 (AWWF -5 dB)
Feak H-fizld in A'm

Grid 4 | Grid 2 | Grid 2

0.079 (0.080 |0.076

Gridd |Grid S |Grid 6
0.106 |0.106 (0.083

Grid 7 | Grd | Grid 9
0.131|0.123 0.085

Drate: 2r2502002

UH
m.nun

P
Fa
P F B

£ B

1.7
0dB = 0.1214'm

B 2@ PLTEST
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13. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of
Schmid & Partner

Englnearing AG
Feiighaisarasos £3 A0 Zurich, Switzariard

by Hrw Sk A Serdce (SAT) Aeerscitstion o SCS 108
Tre Swiss Aooreddston Saivics 1§ ans o She agnaioiies 1o ths BA
Weliilaeral Agrocmsent for dhe recorgritl on of 2ol branen cemificales

Thig el e alien Cerificane fom ments e irassaslily ks relora! sandans, whish el e physiss uaes o meearceels 810
The masseesreres o B Urasinhen w3 confs pabalilty se phen o e imeng Faes i e et of 119 coniioin

Al sl sbzne hanm bz coructad in e cloved lsborsion o Ry anerormont SHmpacdrs (7 « PG ard humidiy = Pt

Coltmdon Fqupman: sed [METE aifcel Tor slbalion)

Mimiry BlaneaTs 4.} Sl Dy S L] by, Carineses i) Sulmcakind Cilliaton )
o man EHITE JEE TetarT (METAS, Mo, 21700670 Rardid
wear seraes CLA154 WY i 0T (METRS. Ma, #1006} W03
P parant EL8TEA WYA1EA5SET 28 Lar0T (HETAS, Mo, 217-0067T) a3
| Mo v 3 48 Snashor Gl S5054 D) B-ALgHOT (MEIAS, N 21007751 Aug b
Piefowinoe 20 03 AR Gz SH08E 22000 Z9Sdan 0T (HETAS. Nz, 21T-00677) s |
Hofmencs 32 ¢ Ao I S 3 A0 BALgHT METAS, Me Z0 50000 Py Ch |
Fisfarnna Pmbe LRI 0E Bk 26 2 40ch-0F (SPCAG, Mo, ERZ-292E_ 007 Gl |
CEEA | BhagH PEaandF (ERRAT, Mg, DMEA-S3_ApniT) Mgl

Eﬂm i ez Clonlis fin P
i gensmour HP EEAS0 L ] el 100 [APFAN, b B bk O 07) bt ok
hatwrk fanbemer HP ETEIC +B.0er 2% (5PLAS ir Rl et DepaT)

Tisks Gaiialion corcas shell not ke mprme.ced oyl in il i oy wilsr vl of g lasarztany

Castifizate Mo: E3-2235_Nowl? Page 1ot &
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Calibration Leboratory af

g Sehweecizorischat KEalindardirnRt

Sezhrald & Patnor c Farulna sy dElonnegy

Englnearing AG Survizli avlase o dl st
Zevgnoysstrasse 43, i Zuwlzh, Sacizarined 5 Swlsy Culibruiain Earloe
Szoadik: 1 5w ihe Awles AonedbEron Sudus 1508 Arcreditllon Mot SES 108
The Swins Aecran melon Saretee Is aone of the sidrHlen BE M MA Ea
MLcliatoral Apraeinmed Pk flse cgeognitian of callbraiion cedifu:ptan
Glossary:
NOR:Mx .z sershivlty in fres space
DCP dinde comgzession point
Polzrization o i rotation around probe axis
Polarization # 4 ratation arcund an axis that is In tha plane norral o probe axis (ot

meseurcment cenfer), La., # = 08 normal fo probe auls
Connector Angla  information used ' DASY systarn ta align probe sensor X to the robot
roodinate systern

Callbration is Paformed Accarding to the Following Standards:
4] |EEE 5td 14092005, * IEEE Standare for celloration of cloctromagnetc fledd segors and
grobes, sxcluding antennas, frem % kHz 1w 40 SHz", Docember 2005,

Methods Applicd and Interpratatinn of Parameters:
v MNORMY W2 Assessed for E-field poiarizaton @ = 0 for XY sensors and o = 80 for £ sensor
i+ = 900 MHz in TEM-cell; T = 1850 MHz: RE2 wavequide).

o NORMT .z = MORIdy,r 7 Fequensy_response (soa Fraquency Response Chart).

o DCPx e DCP ase numercal linserizaion parameatars assessed Dased on the data of
power sweel Ino uhoarainy requires ). DOP doss nat depend on freguancy.

v Spherical isotopy (30 detigtion from isotropy): in @ locally komogeneous field realized
3N an open waveguidse asiup,

v Seirgor OFsol The sonsor ofzer corespoids 0 Me offset of vidusl measurerent sentzr
fram the probe lip fon probe axis). ko eleranca reguired,

s Croinectar Angie: The angia is assnezed using Be nfvrmation gained by determining he
MO (o uncerainiy regquired).

Gaifiele e ERF2533 Mowd? Page 2019
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ERZ0VE SN:2338 Nevember 20, 2007

Probe ER3DV6

SN:2335

Manufactured: May 31, 2006
Last calibrated: July 10, 2006
Recalibrated: November 20, 2007

Calibrated for DASY Systems

THie: aon-cormpaliblz w th DASYZE aystem)

o artFisinz Bul ERA-Z330 Nowis Tage Aol
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ERIDVE SMN:2335

Mavemboer 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensifivity in Free Spaca wf{v.-'m'f] Diogle Comprassion”™
Maarim¥ 1684 £ 107 Mik=2] DCR X B3 mif
Maorry 167 +£ 101 % {k=2] OGP Y 31 mY
HormZ 182 101 % (k=2} OCPRZ 86 m

Frequency Corroctian

b
Y
Z

Sensor Offset

X
i
2

Connector Angle

0.
0.0
a.0

(Probe T'p to Sensor Canter)

28 mm
2.5 mm
25 mm

285 °

[The reportad unceriginty of measurament is stated as the strdard uncnr-t-:irlty of
measuratnent multipllied by the coverage factor ke, which far a normal digtrilbution
coresponds o 4 ooverage probability of approxtmately 93%.

A nomazisd [Ozafcaticr paenelel, vcena Wy sl rRquite

Tar heste o REPEAE Mo T Fage 4 of &
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ERIOVE SH:2335

Frequenoy response (monnalized]

arly zgle Mon L 3100 el

o
o
L e T ———
i
[
1
'

November 29, 2007

Frequency Response of E-Field
(TEM-Geli: il 110 EXX, Waveguide R22)

=on 1003 1302 FIHI™ 2RCN AlEA

f [MHz]
Ir . —a—TEM —B— Rz
| e ——TEM

—|—Rx

Uncertainty of Fraguency Response of E-fleld: £8.2% (k=2)

N Paia B o'
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ER3DVE 5N:2335 Navember 20, 2007

Receiving Pattern (¢), 8 = 0°

R

= 800 MHz, TEM ifi110EXX

f=2500 MHz, WG R22

S —

Receiving Pattern (), 9 = 90°

f = B00 MHz, TEM Hi110EXX

Cedificate Na: ES2-23358_MowdT Fage & of @
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ERIDVE SN:2335 Movamber 20, 2007

Emmor [d8]

Receiving Pattern (¢), 5 =0°

4 e EE MHz

= L3 MHE
——6lMHz
F —a— B30 tAH
—t— 2500 MHz

Uncertainty of Axial laomrepy Assessment: & 00.5% (k=2]

Receiving Pattern {¢), 5 = 90°

11
.
as et
o4 —8~ 100 FH.:
IOE g : .
PR T e b [T b R
i Ej"; i MO | 1500 hHz
YRS L |k 2500 MHz
: e D .
H _'1 E
R
m——— e |
Urcartal nty of Bxlal lsotrepy Asscssmont: & 0,.8% (k=2)
Cofiales M [ R3-2555 Howle Fagz7 o'y

FCC ID: ABLSGHT339
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ER3DVE SN:2335

Serizor Walkaga [L¥]

Error [63]

Movember 20, 2007

Dynamic Range f{E-field)
{Waveguide R22, f= 1800 MH2)

Uncaralniy of Linearlty dssessment: * 0.6% (=3}

Cartif.z32 Mo ER3-253%5F Moel™ 17aga & afd
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ER3IDVE 5M:2335

Movamber 20, 2007

Deviation from Isotropy in Air

.. ¢
W00 BaMl=0ED  E-0ER-0A0 B0 O 0. 200 0
D od-0 20 ECE0-0d0 012,400,560 . _l!ﬂ.ﬁll-ﬂ.l]l} B !080-1 1

Error (§, 3), f=900 MHz

Error [4E]

Uncertainty of Spherical laolropy Assassment: £ 2.6% (K=2)

Cartificata b ERE3-2135_Kal? Fape #ofh
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Calibration Laboratory of 5&&;}%

Schmid & Partner
Engineering AG
zm-guunmga, 8004 Zurich, Switzerland E@k

Accredited by tha Swiss Ascreditalion Sendce (BAS)
The Swiss Accraditation Service is ore of the signatories to the EA
Multilatoral Agreamant for the recognition of calibration certificates

This calibration oerlificste docunents the Traceabilty bo national standards, which reslize ®e physical units of measuremen:s (S1).
The and te u with cond prabability are given on tha follcwing pAGES And are part of tha coriicate.

Al calorations have been concucted In the dosed y ‘mility: an il 22 & 3)"C and huridity « 70%.

Calibration Equipment used (MATE crifical for calibration)

Primary Stancards w# Cal Date (Caibrated by, Ceficate No) _ Seneduied Callrston
Poranr meter E42158 G341203874 29-Mar-07 (METAS, No. 217-00€70) Mar-08
Pomwar sensar F44124 MYA1405277 29-Mar.07 (METAS, No. 217-00670) Mar-08
Pewer sensor C44128 MY41408087 20 Mar 07 (METAS, No. 217-00€70) Mar.08 |
Referance 3 db Attenwator Sh: 55054 (3c) B-Aug-CT (METAS, No. 217-00719) Aug-08 |
Raferante 20 dB Attenuator SN: 55086 (20b) 26-Mar-07 (METAS, No, 217-D0ET1) Mar-08 |
Referance 30 dR Attenuatnr SN: 55129 (30b) B-Aug-CT (METAS, No. 217-00720 Aug-08 |
Raferonoe Probo HIDVS SH: 3182 2.0c4-07 (SPEAG, No. H3-5182_0ciT) Ced-08 |
DAE4 SN; 654 20-Apr-0T (SPEAG, No. DAES-654_AprdT) Apr-DB |
Secnndary 8% i I # Check Date (in house] Schedulad Check
RF genorator HP 06460 USIe42L01700 A-Aug-E9 (SPEAG, in housa chick Oc OT) In houss check: Oct-08
Matwork Analyzer HF 37535 US3ITINNE85 16-0e801 [SPEAG, In housa check Oct-0T) In housa check: Oct-08
Mame ) Funci

Callbrated by
Approved by:
This shiall et b mproduced exoepd in full wilhoul witien of the laboraiory.

Certificate Mot H3-5170_Novl7 Page 10t 8
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Calibration Laboratory of

5 Schwaizerlscher KalbHavdisingt

Schmid & Partner c Service suisse d'italonnage

Engineerjng AL Servizio svlzzera dl taratura
Zeughausstrasse 42, 8004 2orlch, Swlizerland 5 Swiss Gafbration Sarvice
Aggradited by tie Swise Accradifation Service (SAS) Accroditation Mot SCS 108
The Swlss Accreditation Service |5 one of the slyitatorias to the EA
Multliateral Agreement for the recoqiition of calibration cerificatss
Glossary:
NCGRMs, v,z sensitivity in free space
DCP diode compression poing
FPolarization o rotation around probe axis
Polarization $ S rotation around an axis that is in the plane normal to probe axis (at

measuremant center}, ke, & = 0 is normal to probe axis

Connector Angle  information used in BASY system to align probe sensor X {0 the robot

coordinate systam

Calibration is Performed According to the Following Standards:
a) IEEE Sid 1308-2005, © IEEE Standard for calibration of electramagnetic field sansors and

probes, excluding antennas, from 2 kHz 10 40 GHZ", December 2005,

Meathods Applied and Interpretation of Parameters:

X.Y.Z _alata2: Assessed for E-field polarization & = 80 for XY sensors and § = 0 for £
sensor {f < 800 MHz in TEM-cell; f > 1800 MHz: R22Z waveguide).

X ¥ Z(_alataz= X Y.Z_allalaZ* frequency response {see Fraquency Response Char).

DCPx,y,z: DCP are numerical linearization parameters assessed based on the dafa of
powsr sweep (no uncerainty required}. DCP does not depend on frequsncy.

Spherical isotropy (30 doviation from isotropy}: in a locally homogenesous fieid realized
using an open wavegquide setup.

Sensor Offsef: The sensor offset corresponds to the offssi of vidual measurement center
from the probe &ip (on probe axis). No tolerance required.

Cannector Angle: The angle is assessed using the infarmation gained by datermining the
X_&alatal ino uncerainty required).

Cartficate Moz H3=-6370_New0r
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H3DVE SN:8170

November 20, 2007

Probe

1I3DV6

SN:6170

Manufactured:
Last calibrated:
Recalibrated:

May 18, 2005
Qctober 13, 2006
November 2G, 2007

Calibrated for DASY Systems

(Ncte: non-compatible with DASY2 systemt)

Cerificate Mo H3-5170_Novd7 Fage 3 of &
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H3DV6 SN:6170

November 20, 2007

DASY - Parameters of Probe: H3DV6 SN:6170

Sensitivity in Free Space [A/m / N{(xV)]

X

hd
z

al

2.494E-03
2.631E-03
2.954E-03

Diode Compression’

DCR X
DCP Y
DCP 2

85 mv
85 mv
86 mv

Sensor Offset

X
Y
Z

Connector Angle

ail a2
1.205E-4  1.60BE-6 & 5.1 % (k=2)
5696E-8 -2.557E-5 + 5.1 % (k=2)
-B.T9BE-5  2.803E-5 + 5.1 % {k=2)

(Prabe Tip to Sensor Center)

3.0 rmm
3.0 mm
3.0 mm

-358 °

The reported uncertainty of measurement is stated as the standard uneerainty of
measurement multiplied by the soverage factor k=2, which for a normal distribuiion
corresponds to a coverage probability of approximatealy 95%.

T ALmericat ined falion pRIBMETEr LAGRMIINY Nor tegiar
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H3DV6 SN:6170 November 20, 2007

Frequency Response of H-Field
(TEM-Cell:ifi1 10, Waveguide R22)

oy
L

=
o

i

!

i

1

,

!

i

Frequency response (notmaiized)
[=}

=
w
1
i
T
i

i oy - B i
0 ; : U SN J, S S
a 500 1008 1500 2000 250 3002
t{MHz]
§ ey —&— TEM —B—R22
Uncertainiy of Frequency Response of E-field: £ 6.2% (k=2)
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H3DVe EN:6170

Neovember 20, 2007

Receiving Pattern (¢), 9 = 90°

Receiving Pattern (¢

f=300 MHz, TEM H110EXX

® v 82 —O—tot|

L

Cortfieste Mo H3-B170_NowO7

PegaBof &

), §=0°

f= 2500 MHz, WG R22
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H3DV6 SN:6170

November 20, 2007

Receiving Pattern (¢), 9 = 90°

1.0

r.8 e :
0e - | —o— 300 MHz | |
S @800 MHz | |
& 02 : :
2 e L —0-TSOMHz |
g bz i
d pg | —F— 1000 MEz | |
L bE | o 2500 Mtz |
0.9 P )
0 50 120 180 240 300 360
1y
Uncertainly of Axial isotropy Assessment: * 0.5% (k=2)
H = f1o
Receiving Pattern (¢), 3 =0
: {—0— 300 Mtz
- e 600 MHZ
5 ?
P | —@— 750 MHz
: B ;
T {ili= 1800 MHz
; { e 2500 MHz
o B0 1290 130 240 300 380
401
Uneertalnty of Axlal Isctropy Assessment: £ 0.5% (k=2}
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H3IDVE SN:6170

Semsor Voltage [uy]

Errer [dB]

MNovember 20, 2007

Dynamic Range f{H-field)
{Waveguide R22, f = 1800 MHz}

1.E+06

f.EHM -

tE+D3

£ B2

§.E+D1

iR SR gl

H pWmi at 1500 MHz

._Z__..

i
: 0.001 .01 0.1 1
i K [&/m] al 1200 MHz
Uncertainty of Linsarity Assessment: & 0.6% [k=2)
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Calibration Laboratory of 1 e,

: ,a_.‘f e g3

Schrmid & Partner et

Engineering AG s
Zaughsusatrasse 43, 8004 Zurich, Switzarland o /"‘“\

Aocradbad by e Swiss Faderal Offica of Matrology st Accredilation
Thie Swiss dcorodifation Service 8 one of the signatosies 1o the EA
Mukiiataral Agreement for the recoqniilon of calibration cerificates

Chent PC Test

Acereditation No.; SCS 108

Srehvwabmarischer Kalibrierdignst
Servicr subsso d'eialonnaps
Sarvzin svizzera di aralurs
Swiss Callbradbon Service

Certifcate Mo: CDBISVA-1082_JullE

CALIBRATION CERTIFICATE

Objest CO838W3E - SN 1082

Calbration procedinels) QA CAL-20.vd

Celbration date: JU'}" 17, 2006

Calibration proceduns for dipokes in air

Concitdon of o calbraled e

In Tolaranoe

Tvis calibratian cert fcats docurnents the traceabdiy f natiznal slandards, wilsh realza the physical urits of maasirrments (31).
Allcalizrabars kave besn ssrductad i the sioasd isbarobary Faedity: ewlonment femperalure (22 3 3170 and humiaity < 705

Caibration Equiprment wse0 (Ma |k cnbcal for zalibradon:

Primany Sansards |oe [zal Dakg (Lialibraken by, Canificale Sa.) Sooeduled Cdilealion

Pwes meier EF-423 GE3T480704 D0t0R [METAS, Mo, 251-L0ETE cd-00

Prrwter gansar HP 84898 LIS3FI0aTES (4008 [METAS, Ma, 261-005165 e ]

Ralerence 20 di Atarstar EM: 5C9E (203 11-4ug-05 WMETAS, Ho 251-005] Puig0s

Releranca 10 db Atarasor S 04T 24101 A-fug<05 METAS, No @571-00 1, Aug0a

OAEA She B850 1-Mr08 [SPEAG Mo, DeES-1E0_and) Callbration, MaraT

Probe ERIOVE Sh: 2336 20-Dac-05 [SPIAG, Mo SHI-ZE_Leals) Calbralon, Des-0%

Probie HIDWG She BOES D05 (SPZAG, Mo, B3-EDE-Ustih; Cdlbration, Dec-0f

Secondary Standeards [ Check Cale In housal Schaculed Cherk

Powysr meter EPM-4136 GRE4INOTHE 128,403 (SPEAG, in houge check Dol-U85) I nouse sheck: Ocl-06

Powver sasor H2 84814 SN2 10-84gH0 (SPEAT, In houge cheak Ol-05) In nouse check: QC-0F

Povier sansor H2 84818 WY A5 100 g-0A JSPEAG, in house cheak Oot-05) In nousa check: Oo-05

Marveark Analyzer P ETSIE | LBATIR)RAE 18-0c1-01 [SPEALG, in housa check Mow-065) In nowge check: Mow-06

HF gerarator RAS SMTOE | SN 100004 FE-Ju-04 (SPEAT, in hauso check Nov-05) In hoLse check: Moe-07
Mamg Functizn Hignature

Cafibiraled by: Mfike Mei Lalaralary Tachricen Tl ||! _.[{;1 ||.

Approved by Fin Bombgit Tazhnical Deectar

T bl

IsgLad: Juy 18, 2008

This calitrafion sedificals abel ant ba rmpned oo oxcesl in Tull witholt withen aaprowal of {he labaralon.
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Callbratian Labnratnry of 5 B hwelaracnar KAtlbrlardiensl
Schmid & Partrear C Serylee alllahs WHtAlomags
Engineering AG Bervizle avizram di faratura
Faughmaairarse 43, Bald Zurich. Switrodand S By |ma Zp! Iimllan Service
Becrrditn by e Siss Federsl Cifice 5P atnekgs o e i Acoraditallon Me,) SCS 108

The fwkss bocroditalion Jerdlee |2 ome o the signaioros to the EA
multliatara | Agrecmend for the ecaghiilon of eallbrakion cortlflcates

Referances

[l

ANSI-PCES 182007 (Dralt b.x, 2005}
amencar Kasional Stadard for Melheds of Meaguremen! of Compalibiily bebansen Wirgesa Commuricatons
Davicas ard | Iearing Alda,

Melhods Applied and Interpretatien of Parametars;

e dirate Mo: COEI0E-1082_Ja30E Fage 2 of B

Conrdingfa Systern: waxis it in the direction o tha diaola arnes. £axis is from the basis of the anlenagd

i curiled an the t3E8) twands 8 ‘sad peinl bebvecn the teo dipale arms. 5-248 & NeMal 10 e other Sgec.
In roincidence with skanda;d [1). the measirament slenss (prebe Sensar fenter) are salocted 1o 0¢ ot &
dislarce of 10 mm abowve 1be fop adys ol (e dipole anns.

Madsuroqent Conditiees: Futher detale ane avallaale for the hardoopies al tha end of the cetifinmze. Al
figures zisted in the werlilicals arc valo 8t toe freruency indicaiod. The forssne powar fo the dipoles consectsr
iz gl with a nglib-aled power meter connected aad manitored wilk #n auniliang power Metsr connactsd ko a
cirantional ceuplar, While t1e dipole under tast & cormeclod, e o-wa o powar is adjustzd Lo lhe same lewel.

Antannz Fosiboming: The clpole |3 ~ounied on a HAS Tesl Aich phanicrn osng he matshing digale pes toner
yIth the s horzontal £ne e feading caly & ceming from the fac-. The messuretmets sre peformed in 2
snieldad room wit absonbes 2o w0 the sAmp ta reduce the reflectiars,

I i wertles| before the maunting of the dipse uader she Teat Arch prantom, shat b arons 8-6 parfact v in 2 line.
I is installed on the § 185 d poe posiioner with 18 2 mes parallel bl the dislectric refaransce wire ard able o
spye & gatinsly in varical draclion wiltaut chang no it ralat we positan W he tegp 2eater of 1he Test Arch
ptantorn. T7c ve-tleal distansa ta the groba is acjuslel after d poe mounting wilh 8 DAEYd Suface Chenk job.
Bafara tha measuramerl, e distance belwsen paaatare suface and peche tip s varfiad. The propes
maaLrement distznos i selected by ch2osing the matning sAmticn a7 L HAC Tast Arsh phRnoam will i
propar devica refarence aont (uaper sufasa of tha dipect snd e matching grid refarones polit Gig of the
prabe] considerrg the probe =ensar offzet. The verical distanue wlhe probe |3 essential for the acou-acy.

fece Poutt impedance ard Reduri Loce. TIEse parametar ae magsuned vsing § HP B703E Vector Motwork
Arahzer Tha imoceonce 15 speciiied stthe SMA connetio of he dpide. The irflusnce o rellectans wes
elimlating 2y AEply no e avoreging functon wizile mreng the dipale o e alr, &t least Tom away froin oy
ubvslachs .

E- finlg thstratulicn. E Teld iz vweasred in tha -y-plane wib an |satiopic FR30-fisld prooo wil 100 md

[z ward poveer by the amenra faed painl. It accordancs with [1], 1ha soan arsa 5 20mm wide, is langtn
macaads the d pole a=m length (180 ar 3mm). The sensor Geoker is 10 mm fir 2] sbave tha top of the cipola
a:m=. Twa A0 mEx e e evailablc near the end of the dipale am-:. Assurming the 1 pole arms ane ssctecty
eoe e, the 2verage of these b maira (2 suogrld 2 and supgrid 8) i deterrinad 1o canepengata for any
nor-peraliglity 1o e measarcment pare 25 well 55 he senso” dispacement. The E-field vaus slatad as
calibat on value represents e maximu T 2° the nerpolaled A0-E-fisld. 1drim above ke dipale sufeca,

H-fedd dhafrution: H-fiald is measured wilh an satrenic H-eld probe w1 1021 W forwgrd power to the
antenna teed puiil, b le kyeplans Tae aoen A and sensorn diziance 2 equive lent to the E-lield gcan. The
maarnyr cf the fiels s Availatia sl ba cector (subgeid 5) abave the faed poinl. The Hefle-d value siztad s
olib-at an valug reoresets e mamimuT af the e polaled H-Feid, 10mm above the dipcle surlace at the
fead point
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1 Measurement Conditions

DASY system conflg.raticn, e far as ol gl.-'c"l ar page 1.

| DASY Yersian Y Na T B
 DASY PP Varsion SE MCAD WE B171
Phantarm HAC Tast Arch S0 Hag P BA, Fio0z

Distencs Fipols Tap - Probe
Centar

il mm

ScAan resoluticr

<. cly = nim

areR = 20 4 SHO mm

T BAEMHz £ ML

Frequency
Forwerd pawar at dipole 50040 43m = 10k
connestor )
|1 putk pwver clrift =005 dLE
2 Maximum Fisld values
H-field 10 mm above dipale surface saed dian |nterpolated maximuim
Mzxirn i -*nea-,l,ueﬂ 1510 r A Tonweand poaver 0.454 Alm I

tlnnetainty for |1-lieid nessremant: 824, k=2

E-fleld 10 anrm abave o ipoia suface conditicn Ikt palated maximum
Mazimu e megsured atove high end 00 vy Fareeard pows 1723 Wim
Mawmu"n mmsuer ahiws Iowe end 100 M Furwis d povier 1622 %W
Amrageﬂ rExkim.am above s0m 100 rry fueward powser 1673 ¥im
I_.Ir..,artdmiy [ar —-flaidl massirameat 12 8% (k2
3 dppendix
31 Antenna Paramatars
Fraguehcy “[Return Losa Impadanr.é
A MAH= 157 dB 4o - 12.2] Dhin
B35 MHz 2T dB £ 51,3 + [4.0 ] O
L R0G MH 16.1 dE i {574 j154) Ohm
I _ ERE:! i {4407 B0 Chm
il [ 18.0 B L 430 = 12,5 | Ohm

2.2 Antenna Design and Handling

Tha ca ibxasion d poa bas g sy hesns gen™ fing with 2 o - e s0o matching etk when leads o tha

snhanged handwid:k.

The dipals i5 ouitof seadand semingic cosxia catia. The mterna matching line iz open cuced. Tne antenna is

lharefoie paen far OC signals.

Do niit apkly force fo dipals 2r+8, &5 they are iable te oead, The soldersd cornactions newr e feedpoi it may be
datraged. After excess va achaical siess or overhesting checd 12 T pedance sharsuler Sss 30 gnagna that b

inkoerng: matening netwars e el affecter

Bfter lang ter— aee wih 40w raciated posern, nRly a sligalwarming of the dipsla nears o heedpoing SBN D& Mmeasered.
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3.3 Measurement Sheels

3.3.1 Return Loss and Smith Ghart

47 Jul 2386 L12:@2Z:Z23

CHi %14 IR S dBA/REF -15 &B 2:-2 7581 48 HATLANGD @20 MHZ
i } I 1 1
¥
| T e, | | 1 et T Y CHi Harlers
o E |
I = I I P 1 -1, EEF dE
. oy i JBEE R AHz
A - 4 i ! + 4 i "
% / | =m-aeesedE
1 T . SHILEEY HHzZ
| 1 | AL\ | R - a1-71.142 dE
2/ & ARG EA Mz
Aug t { Hf 4

S-A7.9TR dE
-y & & i (1 - - »

AR, AEA K
[EAZ =31 1 u FS W SLITE 0 4.0353 6 VEOAE pM 330800 008 Mz
S
De i CHZ Markers:
1t 43.;;? ¢
~12,
&l [ E0.638 HHz
- i
-1 &
an0AE HHz
e AT
ik s50.8 18 AHz
T dEITE &
12535 1
e SEGEER NHz
START SAEASE 820 MHz ATF | 335088 888 HHz
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33.2 DASY4 H-fleld result

Test Labarnfory SPEAG, Zurieh, Switzerimd
File MNarne: 11 CTERS_LERE D007 7 dad

DratTimez: 1772008 25642 PM

DUT: HAC-Dipolz 835 MHz; Type: DE3SYE; Serlal: 1082

Prozram Mame: HAC H Dipole

Commmunication Systern: CW; Frequency: 835 Mol

Lhary Ciwele: 111

Mediom: Air Medium parameters used: o= U mho'm, & = 1 p= | '.1.g-'r|1"'

Fhanlom section: E Dipols Section

DALY 4 Configuraiion:

- Prohe: HADWE - SMA0GS; ; Calilhaed. 1220°2005

- Sensor-Surface: (is Sulace)

- Blecironivs: DAES Sn6a; Celibrated: 312006
Pt HAC Teat Arch 4.8, Type: S0 TIAC PG

BA: Seriol; 1002

- Muasarenzent 3% DASYS, V4.7 Build 44; Postprocessing 5W: SEMCAD, V1.8 Build 171

M %can - Sensor Conter 10mm above CDEIS DipeleHearing Add Compatibility Test (41x361£1): Measurement prick:

dx=5min, dy=Smm

Maximmern value of peak Toal figld = (1454 A'm
Prohe Modulation Faetor = 100

Relerancs Walue = 0,282 A Power Tirift = 200014

ds

Hearing Aid Mear-Field Categary: M2 (AWF 0 dB)

uH
0.000

-4.32

-0.64

-13.0

-17.3

21.5

0 dE = 04540 m

Peak H field m A

Gied || Grid 2 | Grid 2
LITZ |2 | ARG

Cirel A | Ciedd 5 | Grid ¢
0AZS | 0454 | a3s

A FYOrd K | Grid s
0379 | 0088
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3.3.3 DASY4 E-Field result

Test Laboratory: SFEAG, Furich, Swileerland

File Mame: E_CREES 1082 0607 T.odad

ateTamwe: 700 T02006 11:50-47 AM

NUT: HAC-Dipele 835 MHz: Type: DRISYI: Seriak: 1082
Progrum Name: HAC E Dipale

Comimanication System: CW; Frequency: £35 Mz Doty Cyele: 12 .
Medium: Air Medium parameters used: o= 0 mhodm, &= 1 p= 0D kp'm
Phuntom zection: E Qipole Section

Lras Y4 Configuration:

Prabe: BERIDVE - SMZ336; ConvFIE, 1, 1) Calibrated: 12:20:2003
- Beasar-Surfuce: {Fix Sucliee)

- Elegtronics: DAaE4 Snaatk; Calibrated: 371/20006

- Phaniorm: HAC Test Arch 4.6: Tepe: S0 HAC P01 BA; Seriali 1002
- Measarement 3W: DASY, Wa,7 Build 43, Pusiprocessing 5W: SEMOAL, WA Build 171

It Scan - Bensor Center (hmm shove CDE3S Dipole/Hearing A id Compatibility Test {41x361%1): Measuremert grid:
de=54nun, dy=5mm

Maximoum value of peak Tl feld = 1723 Wim

Frobe Modulation Factor = 1.00
Heference Valee = 122,77 Vi Power Dnfi= 0,030 dB
Heuring Ald Mear-Field Catogrory: M2 (AWF 0 dB)

Peak Te-field B Voim

Cirel 1) Clesd 2 | Grd 3
166k | 1723 | 1658

Girel A | Cirid 5 | Ced &
BT | RR9 (KT

Grd 7| Orid 8 | Gired Y
1546 | 1623 | 1604

dB -
R 1]
-2.60
.20
-T./0
-10.4
|
30| T
CdB=17Z23vm
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Calibration Laboratory of

Schmid & Partner
Enginearing AG

Loughaucstrassa 43, 8004 Zurich, Swilzarlard

Acreddied by iha Swiss Federsl Office of Mabrclegy and Ao edisation

The Swiss Accreclitation Sarvica is one of the signatodies to the EA
Multilzteral Agreament for the recognigtion of calibration cerfificatos

Glignt PC Test

Cerlificata Moz

Schmaizarischer Kaibrierdienst
Sanilce sulssa d'$talonnage
Sarvlzle svizzero dl taratura
Swins Calicration Sarvice

accreditation Ne.: SCS 108

CD1880VI-1064_Juldd

[CALIBRATION CERTIFICATE

Litjacl

Lalibratan pracadurs sy

Cellbration data:

Coredilien of he cal brated am

Frimary E‘:lr_n:l.'uv::.

CO1880V3 - SN 1064

A CAL-20.vd

Calibration procedures for digoles in air

Juby 18, 2006

In Tolerance

Czlibration Equismenl used [METE crilizal fer caibraion]

Fawer meter EFM=c42,
Puaweer sanscr HP 24394
Refararss 20 dB Allengator
Refarana 1008 Allanisator

SH: NG {20g)
SN G711

D&E4 SN GET
Fiota ERAA L i ]
Frous HIDWE BN GOEG
Seconuary Slandards [
Fowrr mster ERA-ad 186 GEIT1ITAR
Fowrr sonscr HP s, M¥4 30853512
Power sonscr HP D14 |5 Bt R e R R
Metest Aanakyzer R ATEIE [RERra
RF gencram - R4S ST SH:10KS
Merma
Celibrated by Ptk MWl
Apprewes Fir Sorhalt

1o Cal Date (Calibrabed by, Cerdlicats Mo}
GETARIY 0d-0ct=05 [MCTAL, ko, 25100516
[RERES o bl

0u-0e-05 (ACT AL, ho., 251400576
11-Aag-0a MOCTAZ, Fo 255-20480)
11-Aag-ia MOTAS, Mo 257-00480)
A-tar-0ii (ZFPCAG, Mo, DAZA-G30 MWa06
23-Dec-00 (EREAG, Ho, CRISZXIG Decs)
20-Den-058 JEPEAG, Mo, | ID3-G005-Decl3)

Gk Daba (in house)

Thiz calibration carificals Jocuments the thescraiity o rational standords, whizh roalize the physical units of measuremente (510,
Al calbrations Fave been corducied inthe close [aboredony fazify: ervionment femperaluns (75 £ 3070 sned ity < i
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3.3 Measurement Sheats

3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-fleld result
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o Probe: 3T - SMG0GS: Calibrated: 1272002005
w Sureaa-Suefee (Fis Swilwos)
s Elecironics DAE Sniad; Calibeated: 3012006
s Phimlom: HAC Tese Arch 4.6 Tvpe: S0 FLAC P2 BAL Serial: 1002
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3.3.3 DASY4 E-Field result

DateTime: 7182006 115017 AM
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14. CONCLUSION

The measurements indicate that the wireless communications device complies with the HAC limits
specified in accordance with the ANSI C63.19 Standard and FCC WT Docket No. 01-309 RM-8658.
Precise laboratory measures were taken to assure repeatability of the tests. The tested device complies
with the requirements in respect to all parameters specific to the test. The test results and statements
relate only to the item(s) tested.

Please note that the M-rating for this equipment only represents the field interference possible against a
hypothetical and typical hearing aid. The measurement system and techniques presented in this
evaluation are proposed in the ANSI standard as a means of best approximating wireless device
compatibility with a hearing-aid. The literature is under continual re-construction.
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